The electrolytic solvent characteristics of liquid nitrosyl chloride and general consideration of the factors affecting suitability of a system for isotope separation suggest that exchange reactions of NOCl might provide an interesting and useful means for the separation of the stable isotopes of nitrogen or of chlorine, or of both in a simultaneous process. Vibrational frequencies of isotope substituted NOCl molecules are calculated and used to estimate equilibrium constants for exchange of nitrosyl chloride with nitric oxide and with chlorine. Provisional experimental values of the equilibrium constants are given. A. Makes any warranty or representation, express or i mplied, with respect to the accuracy, completeness, or usefulness of the information contained in this report, or that the use of a ny information, apparatus , method, or process disclosed in this report may not infringe pr~vately owned ri ghts ; or B. Assumes any liabilities with respect to the use of, or for damages resulting fro m the us e of a ny information , apparatus, method, or process disc l osed in this report.
'rhis report was prepared as an account of Government sponsored work. Neither the United States, nor the Commission, nor any person acting on behalf of the Commission:
A. Makes any warranty or representation, express or i mplied, with respect to the accuracy, completeness, or usefulness of the information contained in this report, or that the use of a ny information, apparatus , method, or process disclosed in this report may not infringe pr~vately owned ri ghts ; or B. Assumes any liabilities with respect to the use of, or for damages resulting fro m the us e of a ny information , apparatus, method, or process disc l osed in this report.
As used in the above, "person acting on behalf of' the Commission" includes any employee or contractor of' the Commission to the exte nt that such employee or contractor prepares , handles or distributes, or provides access to, any information pursuant to his employment or contract with the Commission. The exchange reactions considered are:
(1) Nl4ocl35 + Nl5o . Nl5ocl35 + Nl4o, K1
(2) N140Cl37 + 1/2 Cl 2 35 Nl4ocl35 + 1/2 Cl237. K2 Table II presents calculated equilibrlum constants for the two reactions at three temp.eratu;es. sealed from the system in glass vessels and allowed t o reach isotopic equilibrium at room temperature. It should be no ted t hat the sample size was such that in all cases a liquid phase was present although the calculations made above apply to the exchange in a homogeneous gas system. After a period of a few hours, a· period which varied from sample to sa~ple, ~he mixture was introduced once more into the vacuum system and the nitric oxide separated from the nitrosyl chloride by fractional condensation through a tra p maintained at -157°C. whi_ ch· retained the ni-trosyl chloride but allowed the nitric oxide to pass through to · a liquid...:nitrogen-cooled trap. The nitrosyl chloride was then allowed to react with mercury to liberate nitric oxide. Both samples of nitric oxide were converted to pure nitrogen by passage over a bed of, copper maintained at 650°C. tn a quartz tube, and the ratio of the two nitrogen isotopes was determined mass spectrometrically.9 The results are recorded in Table III It was considered desirable to check directly the assumption that the decomposition potential should be zero for the electrolysis of nitrosyl chloride. A small cell containing two platinum electrodes was filled with carefully dried and purified nitrosyl chloride.
Measurements of current vs. applied voltage were made using an uncalibrated voltmeter and milliammeter. The observed data are recorded in Table IV and are plotted in Fig. 1 . It will be observed that the experimental points fall on a straight line which extrapolates to zero current at approxirrJQ.tely -0.3 volts. The negative value for the decomposition potential may indicate a small -bacl{·--potential arising from the constant presence of the products of electrolysis in the solution. However, the difference from zero is also vr1th in reasonable error for the uncalibrated voltmeter used.
Discussion
The separation factor for the fractionation of nitrogen isotopes by use of the nitrosyl chloride-nitric oxide system is relatively small. However, the chemical simplicity of the system and t he relat ive ly lm'l power consumption that should be required botm suggest t ha t a cos t analysis of the system might be desirable.
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